Introduction
The importance of thermodynamic studies involving carbonic acid and its mixtures with strong electrolytes (e.g., NaC~, KC~, Cac~2 etc.)
is well-known in the fields of chemical oceanography, biology,Cl) industrial chemistry,CZ) and geological chemistry. ( 3 ) While carbonic 2 acid-bicarbonate -carbonate properties at infinite dilution are well-known, the primary practical interest lies in mixtures at finite concentration with other ions such as chloride. In view of the presence of a substantial vapor pressure of carbon dioxide, isopiestic investigation of bicarbonates is not straightforward. However, the success of the virial coefficient equations of Pitzer( 4 ) and of Pitzer and Kim(S) for mixed electrolytes opened the opportunity of using certain electrochemical cell measurements to determine the desired properties. This method was applied successfully( 6 -S) for systems + --= involving the species Na , C~ , HC0 3 , co 3 , and C0 2 or H 2 co 3 . It would be of interest to use similar methods for bicarbonate systems + ++ ++ with other important positive ions such as K , Mg , and Ca The present paper is the first step; it relates to potassium as the positive ion. Included are (1) the experimental electrochemical cell measurements, (2) their simple interpretation by extrapolation to zero ionic strength, and (3) 
The hydrogen and s il ver-sil ve r chloride electrodes are reversible in H+ and C~ . The potential of this cell is given by Table 1 .
Tables 2-6 present the experimental solution molalities, carbon dioxide pressures, and cell e.m.f. values. The further calculations will be discussed in the next sections.
Calculations of K 1 by Extrapolation
In this section the data are treated by the method of Harned and Davis, (ll) i.e., by an appropriate extrapolation to zero I ionic strength to yield pK 1 . The apparent pK 1 is defined as
where k = .Q.n(lO) RT/F and the molality of dissolved co 2 is given by SP(C0 2 ). In the limit of zero ionic strength all activity coefficients become unity and S becomes K , the Henry's ( 8) where the actual density of co 2 at 273.15 K is 1.977 g-lit-l and ~ 0 is the density of H 2 o at the experimental temperature. The values of -log K 1 from Tables 2-6 do show an essentially linear dependence on ionic strength and the intercepts are shown as -log 10 K 1 in Table 7 . At each of the temperatures the various series yield concordant values of pK 1 . For a single series of data with a given ratio (m 1 /m 2 ) the precision is within 0.25 mV.
At 298.15 K we find pK 1 = 6.360 from these data for KHC0 3 which is exactly the same value as was obtained from a similar treatment(6) of data for sodium bicarbonate and agrees well with the value 6. 355 from the more comprehensive treatment of Peiper and
Pitzer. ( 8 ) It is not possible to derive activity coefficients for pure KHC0 3 from these data alone. The more comprehensive treatment of the next section yields that information.
Calculations with General Equations for Mixed Electrolytes
In this section the data for KHC0 3 are treated by the methods used previously(? , 8 ) for NaHco 3 which are based on the general equations of Pitzer and Kim(S) for mixed electrolytes. This procedure is useful provided the parmeters for KCt are already known as they are.
Of the quantities in equation (4) , the K 1 Ks product, as a function of temperature, was taken from Peiper and Pitzer.C
)
The ratio y(Ct-)/y(HC0 3 -) is the quantity primarily determined.
In addition the activity of water and the exact molality of HC0 3 are needed. The latter departs slightly from m 1 because of the second ionization to co3-; this is calculated in the usual manner using the second dissociation constant K 2 , also from reference (8) , and the appropriate expression for ~ctivity coefficients. Activity and osmotic coefficient expressions were derived from the general equations of Pitzer and Kim(S)
We give, explicitly, only the expression for y(Ct )/y(HC0 3 -) in equation (9) and for a(H 2 o) in equation (10) . 
In equations (9) and (10),
] .
(12) c,a c,a SK HCO = 0.09 + 0.04 ' 3 These S values are within the overall pattern found by Pitzer and Mayorga( 2 l) for other 1-1 electrolytes.
The standard error of fit was 0.7 mV which is somewhat higher than the 0.4 mV found for the corresponding data for the sodium bicarbonate system. The deviations are often in the same direction for measurements of a single series but are not regular wiih respect to chloride-bicarbonate ratio. Table 9 . Also given are yst, the stoichiometric activity coefficient of KHco 3 , and ytr, the trace activity coefficient of KHC0 3 in solutions of KC£. The stoichiometric activity coefficient is defined by (13) st wherein mHCO and mHCO are the stoichiometric and equilibrium 3 -3 molalities of HC0 3 , respectively. The precision of all quantities in Table 9 is 0.002, except at 318.15 K where a precision of 0.004 is indicated. The activity coefficient is also given in figure 1.
There are no published values of the KHC0 3 activity coefficient against which the values of Table 9 may be compared. ( 8 ) e Taken from Silvester and Pitzer ( 22 ) 
